Introduction
There are not many publications devoted to the study of the attachment of fungi to surfaces, the available articles being in general limited in scope as well as in perspective.
Fungi have not drawn much attention as far as adhesion is concerned. Yet, in the vast majority of interactions between fungi and the environment, prior attachment is needed.
This is the case of the biodeterioration of wood, as well as of other well known examples such as the moulding of stored foodstuffs, decay of paint and paint films, leather, books, paintings, adhesives and even glass ( the etching of glass lenses in the tropics is of fungi's responsibility) (Onions et aI, 1986) .
The adhesion of filamentous fungi to plastics and plasticizers was extensively studied by Pankhurst et al. (1972) , Olson et al. (1977) and Pantke (1977) under the point of view of biodeteroration. The same perspective was adopted in the work of Mogilnitskii et al (1987) , who investigated the biodeterioration of PVC. A study of the adhesion to perspex by marine fungi was also performed by Hyde et al (1989) .
Growing attention is being recently paid to the detrimental effects of mycotoxins liberated by fungi into foodstuffs -namely ochratoxins and aflatoxins -since the latter have been incriminated as potent carcinogens and there are proofs of the toxicity of ochratoxins for mammals ( Linsell, 1977; Ames, 1989) .
The ochratoxins are of interest in food processing for at least three reasons: (1) they are toxic to several animal species, and probably to man also, (2) some are highly resistant to heat and (3) many fungi are capable of producing ochratoxins at storing temperatures, i.e., below I02e (Frazier and Westhoff, 1988) .
Therefore, the prevention of the attachment of conidia to food processing surfaces is important, since spores are one of the major propagation ways of filamentous fungi. Only two references, both published by the same research team, were found in the literature ( Kaznacheev et ai, 1986 ( Kaznacheev et ai, , 1989 . These two papers were devoted to the attachment onto polymers, namely cellophane and epoxy resins. As cellophane and epoxy resins are widely used materials for food packaging, this may be considered a valuable work in the field of food processing.
Nevertheless, adhesion to important surfaces in food processing, such as metals and metal alloys, have unfortunately been little considered so far. A survey in the literature revealed one publication concerning the corrosion of metals by biofilms of fungi ( Rosales et al, 1990 ) dealing with the corrosion produced by Cladosporium resinae. Cladosporium strains are not major food contaminants ( Jay, 1978) , let alone the strain used in this work, in which food contamination was not a matter of concern.
The other work studying adhesion to metals was that of Andreyuk et al (1982) . In this case, the biofouling was studied on steel surfaces dipped in seawater, corresponding to conditions which in no way can be compared to those found in food spoilage and contamination ( except for the special case of curing).
In summary, we can see that the adhesion of food spoilage fungi such as Aspergillus, Penicillium, Candida, etc., to food processing surfaces has been poorly studied so far. To give another example of the lack of research in this field it is just enough to point out that there was not a single communication on biofilm formation by fungi in the important filamentous fungi symposium that was recently held in Yugoslavia (physiological Aspects of Product Formation by Filamentous Fungi -Programme and Abstracts -4-7 Nov 1990, Gozd Martuljek).
The study of fungi adhesion activity is also important in the field of wastewater treatment. As a matter of fact, fungi play an important role in the treatment of liquid wastes, being either beneficial, by removing xenobiotics (Glaser,1990) or detrimental, when they give rise to filamentous bulking (Atlas and Bartha, 1987) . Furthermore, main treatment processes either aerobic -viz. trickling filters and rotating biological contactors (RBC) -or anaerobic -anaerobic filters and expanded beds, for example -are attachedgrowth waste treatment processes (Metcalf and Eddy, 1991) .
Little published work can be useful to this field. Indeed, the above mentioned publications concern either plastic supports which are not used in attached-growth processes, or the wrong fungi. Once more, this is an open field to active investigation.
In the present work, an experimental set-up is described and used for the assessment of the adhesion ability of filamentous fungi to different metallic surfaces. The experimental conditions used in this preliminary work are equivalent to those normally found both in food processing and in waste treatment.
Materials and Methods

ORGANISMS
The following fungi were used: Aspergillus niger van Tieghen was purchased from the FCL collection (Lisbon, Portugal); Geotrichum candidum Link ex Persoon and Candida /ipolytica( Harrison) Diddens & Lodder were kindly furnished by Dr. Amaral-Collar,;o from LNETI ( Lisbon, Portugal).
